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Synthesis of dimethyl 1,3-acetonedicarboxylate from citric
acid and sulfuric acid is described.
Dimethyl 1,3-acetonedicarboxylate 1 (DMAD) is a
useful building block for the synthesis of various
polycyclic and heterocyclic compounds For
example, DMAD and diethyl 1,3- acetonedi-
carboxylate (DEAD) have been extensively used in
the Weiss-Cook condensation reaction with
various 1,2-dicarbonyl compounds, either at acidic
or alkaline pH, to form cis-bicyclo[3.3.0]octane-
3,7-dione derivatives in good yield', DEAD
undergoes self condensation in the presence of
ethyl chloroacetate and magnesium (as catalyst) to
furnish dihydroxy-homophthalate derivatives'. The
diester 1 undergoes condensation reaction with
salicylaldehyde derivatives in the presence of
piperidine to form the biscoumarins'.
In connection with our interest in polyquinane
synthesis we needed large quantities of 1. The
price of this material" forced us to develop a
simple and large scale preparative method. A
perusal of literature revealed that acetonedi-
carboxylic acid is prepared from citric acid using
fuming sulfuric acids. Later on, the diacid was
converted into the corresponding ethyl ester by
treatment with absolute ethanol using sulfuric acid
as catalyst". Since this procedure requires large
quantities of fuming sulfuric acid and isolation of
the unstable diacid intermediate, it is desirable to
have an alternate method. In this regard we are
able to prepare 1 in 200 g quantities quite easily by
. decarboxylation of citric acid".
Reaction of citric acid with concentrated
sulfuric acid at 30°C gave 1,3- acetonedicarboxylic
acid which was esterified in situ using methanol as
Note
Citric Add
solvent. The operational simplicity of this
procedure combined with cost of the starting
material makes this method economically viable
for large scale preparation of DMAD. We have
repeated this reaction several times and found that
1 can be prepared routinely in 100-200 ~ quantities.
Experimental Section
Procedure. In a 5 litre three necked round-
bottomed flask equipped with mechanical stirrer
and gas outlet was added 2,152 g (21.9 moles) of
concentrated sulfuric acid. Thereafter, 420 g (2.18
moles) of citric acid monohydrate was added in
small portions to avoid foaming. The reaction
mixture was stirred for 3 hr maintaining the
temperature at 20-25°C. Later on, the temperature
was raised to 45°C using hot water-bath and the
stirring continued for another 6 hr to complete
decarbonylation". After the reaction was over, the
reaction mixture was cooled to 35-40°C and
methanol (l,645 g, 51.4 moles) added to it slowly
over a period of 2 hr and then stirring continued for
another 1 hr. The reaction mixture was then
divided into three equal portions and each portion
was extracted with 1 L (500 mL x 2) of
chloroform. Addition of ice cold water to the acid
layer liberated 150-200 mL of chloroform. The
combined organic layer was washed carefully with
saturated bicarbonate solution, brine and dried
(MgSO.). Evaporation of the solvent under
reduced pressure gave a light yellow oil which was
further purified by vacuum distillation at 115-
116°CIl mm Hg to give 200 g (52%) of colourless
liquid 19. The IR and IH NMR spectra of this
material were identical to those of the commercial
product. When this reaction was repeated with 1
mole of citric acid monohydrate, 1 was isolated in
70-75% yield".
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